Introduction
Estimates of the magnitude and frequency of flood-peak discharges and flood hydrographs are used for a variety of purposes, such as for the design of bridges, culverts, and flood-control structures; and for the management and regulation of flood plains. To provide simple methods of estimating flood-peak discharges, the U.S. Geological Survey (USGS) has developed and published regression equations for every State, the Commonwealth of Puerto Rico, American Samoa, and a number of metropolitan areas in the United States. In 1993, the USGS, in cooperation with the Federal Emergency Management Agency and the Federal Highway Administration, compiled all current USGS statewide and metropolitan area regression equations into a computer program, titled "The National Flood-Frequency (NFF) Program" (Jennings and others, 1994) .
Since 1993, new or updated regression equations have been developed by the USGS for various areas of the Nation. These new equations have been incorporated into an updated version of the NFF Program.
This Fact Sheet describes the application of the updated NFF Program to streams that drain natural (rural and unregulated) basins in Texas. Information on obtaining the NFF software and Fact Sheets for other areas of the Nation is provided at the end of this Fact Sheet.
Overview
Asquith and Slade (1997) developed regional regression equations to estimate peak discharges (Q T ) in natural basins in Texas, with recurrence intervals (T) ranging from 2 to 100 years. These equations are included in the NFF Program. Asquith and Slade (1997) defined a natural basin as a basin with less than 10 percent impervious cover, less than 10 percent of its drainage area controlled by reservoirs, and no other human-related factors affecting streamflow. Separate sets of equations were developed for each of 11 hydrologic regions in Texas ( fig. 1 ), which were determined on the basis of physiography and climatic conditions. For 5 of the 11 regions, the relation between peak discharge frequency and contributing drainage area was non-linear, requiring that one set of equations be developed for drainage areas less than 32 square miles and another set be developed for drainage areas greater than 32 square miles, giving rise to 16 sets of equations for the state (table 1).
The regression equations were developed from peak-discharge records through 1993 at 527 streamgaging stations with natural streamflow conditions in Texas. Asquith and Slade (1997) summarized streamgaging-station information, peakdischarge records, and peak-discharge estimates for 559 gaging stations in Texas, and 105 streamgaging stations in Arkansas, Louisiana, New Mexico, and Oklahoma.
Additional regression equations have been developed for some distinct areas in Texas, including streams in the vicinity of Highland Lakes, central Texas (Asquith, Slade, and Lanning-Rush, 1996) , and tributaries to the Brazos River (Raines, 1998) and the Colorado River (Asquith, 1998). These additional regression equations are not included in the NFF Program. Users interested in documentation for these equations should contact the Texas District Office of the USGS, Austin, TX.
Asquith and Slade (1999) also developed a computer program that uses a sitespecific approach to construct a unique set of regression equations to estimate Q T for recurrence intervals ranging from 2-100 years for specific ungaged sites in natural basins in Texas. The computer program uses only streamgaging stations with basin characteristics similar to those for the ungaged site to develop the site-specific equations. A cluster analysis selects the stations from a data base that contains a total of 664 streamgaging stations, 559 in Texas and 105 in Arkansas, Louisiana, New Mexico, and Oklahoma. The program then uses multivariate generalized leastsquares linear regression to develop the equations. Because a new set of equations is developed each time the program is run, no equations for this method are included in this fact sheet and the program is not included in the NFF Program. The report and the software required to run the program is available on the World Wide Web at URL http://water.usgs.gov/pubs/wri/ wri994172. Users interested in the sitespecific approach may also contact the Texas District Office of the USGS, Austin, TX.
Procedure
The explanatory variables used in the regional regression equations of Asquith and Slade (1997) are expressed in the inchpound system of units; however, the NFF Program will accept and report either the inch-pound or the metric system of units. The explanatory variables used in the equations are:
Contributing drainage area (A), in square miles, is the area of the basin contributing to flow in the stream, determined from USGS topographic maps.
Basin shape factor (SH), dimensionless, is the ratio of the square of the stream length to the contributing drainage area and represents the ratio of the longest stream length to the mean width of the basin. Stream length, in miles, is the length of the longest mapped channel, from the gaging station to the headwaters and is determined from USGS, 1:100,000-scale topographic maps.
Stream slope (SL), in feet per mile, is the ratio of the change in elevation of the longest mapped channel from the gaging station to the headwaters to the length of the longest mapped channel determined from USGS, 1:100,000-scale topographic maps.
The regional regression equations of Asquith and Slade (1997) and the weighted standard errors of estimate in percent are shown in table 1. The weighted standard error of estimate is a measure of the goodness of fit between a regression equation and the data used to derive the equation. Errors in the Q T estimates for about two thirds of the stations used in the regression analyses were within the given standard errors. Errors in the Q T estimates for ungaged sites are somewhat larger than the standard errors of estimate shown in table 1, and errors increase appreciably when any of the basin characteristics used in the equations are near or beyond the range limits shown in table 2. Asquith and Slade (1997) provide procedures to compute the confidence intervals associated with flood estimates computed from the regression equations, as well as procedures that can assess the applicability of an equation to a given set of basin characteristics.
In regions for which the relation between peak discharge and contributing drainage area is non-linear and two sets of equations are presented in table 1 (Regions 3, 4, 5, 7, and 10), a weighting procedure is suggested to combine the estimates from the two sets of equations if the contributing drainage area is between 10 and 100 square miles. The weighted estimate, Q TW , is computed as:
is the weighted peak discharge associated with T-year recurrence interval, is the peak discharge associated with the equations for sites with contributing drainage areas less than 32 square miles, is the peak discharge associated with the equations for sites with contributing drainage areas greater than 32 square miles, and is the common (base 10) logarithm of the contributing drainage area for the ungaged site.
This weighting procedure is not included in the NFF software. Users of the software should obtain the estimates from the two sets of equations provided in NFF and then manually solve the weighted estimate equation. Additional earth science information is available from the USGS through the WWW at http://www.usgs.gov/ or by calling 1-888-ASK-USGS. 
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